p. S15-S15, Figure SI-10: B3LYP and LC-BLYP momentum (P) density matrices for all the L b excited states in the linear acenes p. S17-S22, Reference Cartesian coordinates for all the linear acenes optimized at the B3LYP/cc-pVTZ level of theory Figure SI-1. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of naphthalene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value.
S4
Figure SI-2. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of anthracene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value.
S5
Figure SI-3. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of tetracene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value.
S6
Figure SI-4. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of pentacene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value.
S7
Figure SI-5. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of hexacene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value.
S8
Figure SI-6. Electron density difference maps (ρ excited -ρ ground ) for the L a and L b excited states of heptacene computed at the CC2 level of theory. Red regions denote a positive density difference (accumulation of density upon electronic excitation), and blue regions represent a negative density difference (depletion of density upon excitation). Both figures are plotted using the same isosurface contour value. 
S12
Figure SI-8 (continued). B3LYP and LC-BLYP contour plots of coordinate density matrices (Q) for the L b excited state in the linear acenes. The x-and y-axis labels represent the number of benzene repeat units in the molecule. The elements of the coordinate matrix, Q mn , give a measure of exciton delocalization between sites m (x-axis) and n (y-axis). The color scale is given at the bottom.
S13
Figure SI-9. B3LYP and LC-BLYP contour plots of momentum density matrices (P) for the L a excited state in the linear acenes. The x-and y-axis labels represent the number of benzene repeat units in the molecule. The elements of the momentum matrix, P mn , represent the probability amplitude of an electron-hole pair oscillation between sites m (x-axis) and n (y-axis). The color scale is given at the bottom.
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Figure SI-9 (continued). B3LYP and LC-BLYP contour plots of momentum density matrices (P) for the L a excited state in the linear acenes. The x-and y-axis labels represent the number of benzene repeat units in the molecule. The elements of the momentum matrix, P mn , represent the probability amplitude of an electron-hole pair oscillation between sites m (x-axis) and n (y-axis). The color scale is given at the bottom.
Figure SI-10. B3LYP and LC-BLYP contour plots of momentum density matrices (P) for the L b excited state in the linear acenes. The x-and y-axis labels represent the number of benzene repeat units in the molecule. The elements of the momentum matrix, P mn , represent the probability amplitude of an electron-hole pair oscillation between sites m (x-axis) and n (y-axis). The color scale is given at the bottom.
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Figure SI-10 (continued). B3LYP and LC-BLYP contour plots of momentum density matrices (P) for the L b excited state in the linear acenes. The x-and y-axis labels represent the number of benzene repeat units in the molecule. The elements of the momentum matrix, P mn , represent the probability amplitude of an electron-hole pair oscillation between sites m (x-axis) and n (y-axis). The color scale is given at the bottom.
S17
Cartesian coordinates (in Å) of naphthalene (n = 2 benzene rings) optimized at the B3LYP/cc-pVTZ level of theory: 
S20
Cartesian coordinates (in Å) of pentacene (n = 5 benzene rings) optimized at the B3LYP/cc-pVTZ level of theory: 
S21
Cartesian coordinates (in Å) of hexacene (n = 6 benzene rings) optimized at the B3LYP/cc-pVTZ level of theory: 
